Background-An accurate physical fitness survey could be useful in research and clinical care.
The importance of having accurate measures to assess physical activity and physical fitness (a set of attributes related to physical activity) has been described for decades. In 1986, Wilson et al 1 published proceedings from a National Heart, Lung, and Blood Institute workshop that examined the precision of such measures. The authors recommended the identification of an instrument that "represents reality without distorting the subject's usual activity." In 1992 Haskell et al 2 recommended obtaining valid and reliable measures of variables related to physical fitness but cautioned that requirements (eg, time, cost, expertise) related to such assessments would limit implementation on a large scale.
There also is tremendous support for fitness assessments and counseling patients about physical fitness and physical activity within primary care settings. Wilder et al 3 recommended integrating a physical fitness assessment that included all domains into a primary care visit to measure and promote health. Sallis has described a clear need to integrate the fitness and health care industries by making exercise a vital sign to achieve or maintain good health. 4 The Institute of Medicine (IOM) recommends health care providers perform routine behavior assessments to improve patient and general community health. 5 Recommendations to assess physical activity participation and physical fitness outcomes across populations and within patient care settings have become well established.
Physical fitness is an outcome of exercise and physical fitness tests may reveal a need for health behavior change to slow or reverse potential illness and/or losses in physical function. Thus, similar to other secondary prevention measures (eg, blood pressure checks) regular assessment of physical fitness may be warranted. Many people, however, have difficulty performing self-administered physical fitness tests and/or accessing the expertise or equipment necessary to measure overall physical fitness. 6, 7 A valid, self-report physical fitness survey could address this problem.
There are five domains of health-related fitness; muscular strength, muscular endurance, cardiorespiratory endurance, flexibility, and body composition. 8 The Self-Reported Fitness (SRFit-pronounced senior fit) survey was developed to measure physical fitness across all health-related fitness domains in adults aged 40 years and older. The SRFit 22-item survey included upper-body strength and endurance (UBS; 3 items), lower-body strength and endurance (LBS; 3 items), upper-body flexibility (UBF; 6 items), lower-body flexibility (LBF; 4 items), cardiovascular fitness (CVF; 3 items), and body composition (BC; 3 items) items. The possible summary score ranges for each domain were: UBS (0-15), LBS (0-15), UBF (0-30), LBF (0-20), CVF (0-15), and BC (0-15). A higher score indicated a higher level of fitness. Details of the development and scoring of the 22 item SRFit survey can be found elsewhere. 9 Concurrent validity of SRFit survey fitness domain scores were checked against measures on the Senior Fitness Test battery and BodPod for body composition and were found to be good to excellent. Thus, initial evaluation of the SRFit survey indicated that participants' self-reported physical fitness was consistent with their measured physical fitness. To our knowledge, this is the only survey that has the sole focus of capturing all five domains of health-related physical fitness. 9 In this report, we seek to further evaluate SRFit reliability and validity. Morey et al 10 presented a conceptual model that introduced individual components of health related fitness as direct indicators of functional status and risk of disability onset. More recently, Pettee Gabriel et al described a framework where the health-related components of physical fitness were a result of the complex and multidimensional behaviors related to physical activity (eg, leisure, occupational, self-care, transportation) and sedentary behavior. 11 In the context of these models, a conceptually valid measure of fitness would be expected to correlate positively with physical function. In addition, based on decades of prior research, a valid physical fitness measure should correlate positively with habitual physical activity levels and we hypothesized that the desire for physical competence would correlate positively with physical fitness. The purpose of this research is to (1) conduct a continued examination of the internal consistency and concurrent validity of the SRFit survey; (2) calculate SRFit intraclass correlations (ICC); and (3) evaluate construct validity of the SRFit survey relative to physical activity, physical function, and the desire for physical competence in a sample of 201 adults.
Methods

Participant Characteristics
This study was approved by the Indiana University (IU) Institutional Review Board. All 201 participants were aged 40 years or over and expressed interest in learning more about their health and fitness. Participant descriptive data are shown in Table 1 . Participant recruitment occurred at urban primary care community health centers (CHC) and an urban commercial fitness center. CHC study participants were recruited by the IU Research Network (ResNet) recruiters who worked in the CHCs. Other participants had existing memberships to a commercial fitness center and were invited to participate in the study by a letter mailed to their homes or by a flyer posted in the fitness center locker rooms. This fitness center also served as the testing site. Informed consent was obtained from eligible participants, who received a $50 cash incentive upon completion of their testing.
To be eligible, participants had to self-report that they could a) walk without assistance, b) independently move from standing to sitting on a chair and back up, c) move elbow and wrist joints within a normal range of motion, d) speak English, and e) access and use a telephone. Exclusion criteria were a) 5 or more errors on the Short-Portable Mental Status Questionnaire (SPMSQ) indicating moderate to severe cognitive impairment, 12 and b) primary care physician refused permission to enroll in the study due to terminal illness (not expected to live beyond 1 year) and/or American College of Sports Medicine absolute contraindications to exercise (eg, Class D: Unstable Disease with Activity Restriction). 13 
Study Design
This cross-sectional study was developed to address the importance of fitness within the conceptual model presented by Morey et al. 10 In addition to the SPMSQ at screening, four survey scales were administered including the Short-Form 36 (SF-36) Physical Functionsociodemographic information. Participants' survey data, resting heart rate, resting blood pressure, height, weight, and body composition were measured before the completion of the BodPod measurement and the Rikli and Jones Senior Fitness Test. 14 
Additional Survey Measures
The SF-36 Physical Function Subscale was developed from the General Health Survey of the Medical Outcomes Study. 15 It is used to measure a person's perceived limitations in physical function. This subscale includes items related to physical activity, basic mobility, and activities of daily living. Scores for this subscale can range from 0-100 and a higher score indicates better physical function.
The IPAQ was designed to estimate energy expenditure requirements for a variety of physical activities for large study groups or populations. 16 One MET-minute is used to estimate energy expenditure and is defined as the MET intensity multiplied by the minutes per week of activity. A MET is the approximate equivalent to the activity metabolic rate divided by the resting metabolic rate. 17 Twelve countries participated in the initial IPAQ evaluations and the instrument was shown to be a valid and reliable measure of physical activity during transportation, while at work, when completing household tasks, and during leisure time for adults aged 18-65 years old. 16, [18] [19] [20] Test retest reliability (ρ = 0.80) and criterion validity (ρ = 0.30) were established. 21 The IPAQ scoring protocol used in the current study included the IPAQ low-intensity, moderate-intensity, and vigorous-intensity items.
The Older Adults' Desire for Physical Competence scale is a 16-item measure that is designed to evaluate how important mobility and instrumental activities of daily living are to the respondent. Older Adults' Desire for Physical Competence scale test-retest reliability was shown to be excellent (r = .93). Construct validity was determined in reference to the SF-36, social desirability, and life satisfaction scales. All correlations were in the expected direction. Scores from this scale can range from 0-64 and a higher score indicates a greater desire for physical competence. 22 
Physical Tests
Following consent and completion of all surveys, in the same private, quiet room, the participant remained silent and seated for an additional 5 minutes. Next, resting heart rate and resting blood pressure were measured using an A&D UA-767 Digital Blood Pressure Monitor and LifeSource large or regular adult automated blood pressure cuff (A&D Medical, San Jose, CA). Participant height was measured using a wall-mounted stadiometer (Seca, Birmingham, United Kingdom). Weight and body composition were measured using the BodPod scale and air displacement plethysmography system (Life Measurement Inc., Concord, CA).
In the Senior Fitness Test, upper body strength and endurance were evaluated using the Arm Curl Test. Participants were asked to use their dominant arm and complete as many arm curls as possible in 30 seconds. Men used and 8 lb dumbbell and women used a 5 lb dumbbell. Lower body strength and endurance were measured using the Chair Stand Test.
Participants were asked to sit on a hard surfaced chair and return to standing without using their arms or other items for assistance for as many times as possible in 30 seconds. Upper body flexibility was evaluated using the Left and Right Back Scratch Tests. The score represented one's ability to reach over and under opposite shoulders and touch or overlap the fingers of opposite hands (a negative number was the distance between fingers and a positive number was the amount fingers overlapped). Lower body flexibility was evaluated using the Chair Sit and Reach Test. The score was the distance one could bend at the waist and reach the fingers down one leg (a negative number was the distance between the middle fingers and the toes and a positive number was the distance the fingers exceeded the toes). Cardiovascular fitness was evaluated using the summary estimate of the distance walked (meters) during the Six Minute Walk Test. Participants were asked to walk as far and as fast as they could in 6 minutes. Participants walked on a flat, rubberized, indoor track. Participants performed most tests one time. Upper-body and lower-body flexibility tests had 2 trials and the better of the 2 scores was used. The physical measures took approximately 30 minutes to complete 14 . All tests were completed in the fitness center assessment room and on the indoor track. Complete details of the physical tests are reported elsewhere. 9
Test-Retest Reliability
During initial consent, participants were informed that they may be asked to do a second SRFit survey within two weeks after the completion of the first. Fifty participants (25%) completed the SRFit survey and returned up to 14 days later to complete a second SRFit survey. The average time between the first and second survey was 8.24 days (range 4 to 14 days). Quota sampling was used to insure that the retest sample had participants who were men and women, Black and White race, and from both of the recruitment sites. The research assistant who delivered the survey in the first test delivered the survey to the same study participant in the second test. These data were used to determine intraclass correlations and participants were paid an additional $25 to complete the second measures.
Analyses
All data were analyzed using SAS/ST AT 9.2 User's Guide (Cary, NC: SAS Institute Inc., 2008). First, we describe the sample on the measures detailed above. Next, the Senior Fitness Tests and SRFit survey results were plotted and graphed to ensure normality of the continuous variables. Senior Fitness Test physical variables were normally distributed. Some SRFit survey items were negatively skewed.
Concurrent validity is demonstrated when a test correlates well with a measure that has been previously validated. Concurrent validity was assessed using Spearman's rank order correlations of the interval data in the physical tests and the categorical data in the surveys. Correlations were computed only between corresponding Senior Fitness Tests and SRFit survey items.
Construct validity is established when the measured information is associated with a measure of the same or a similar construct. SRFit domain scores were compared with SF-36, IPAQ, and Rejeski survey scores to assess construct validity. Spearman rank order correlations were used to assess construct validity. Summary scores in each SRFit domain were compared with total scores of the comparison measures.
Test-retest reliability should be indicated when the survey yields consistent results over duplicate test administrations, provided that observations remain stable. One-way model single-measure intraclass correlations were used to evaluate the test-retest reliability of each SRFit summary score.
Results
Sample Description
Forty-nine percent of the participants were female and 27% self-identified as non-Hispanic Black and 3% as "other"; all other self-identified as non-Hispanic White. Mean age was 54.0 ± 10.5 years and mean body mass index (BMI) was 30.2 ± 8.0 kg/m 2 . Details of demographic data and physical test scores are presented in Table 1 .
The SF-36 scores indicated that participants self-reported moderate to high physical functioning (78.37 ± 25.74). The mean score for the Older Adults' Desire for Physical Competence scale was 44.59 ± 16.62 indicating that participants had a moderate to strong desire for physical competence. Twenty two percent of all participants reported being in the low IPAQ category (meaning they did not meet criteria for moderate or high categories), 13% reported being in the moderate category (meaning they performed 3 days of vigorous activity for at least 20 min/day, 5 days of moderate activity or walking for at least 30 min/day for at least 10 minutes at a time, or 5 days of any combination of activities achieving at least 600 MET/min/wk), and 65% reported being in the high category (at least 5 days of any combination of walking, moderate-intensity, or vigorous-intensity activities achieving at least 3000 MET/min/wk). 23 
Concurrent Validity and Internal Consistency
The associations between individual SRFit self-report survey items and the Senior Fitness Test are presented in Table 2 . The associations ranged from 0.35 to 0.72 and all values were significant at the P < .001 level. Spearman Rank correlations between SRFit summary score items and corresponding Senior Fitness Test physical test values ranged from 0.50 to 0.79 and all values were significant at the P < .001 level. Cronbach's alpha scores within each domain (see Table 2 ) were .81 (upper-body strength and endurance), .83 (lower-body strength and endurance), .77 (left upper-body flexibility), .75 (right upper-body flexibility), . 84 (lower-body flexibility), .75 (cardiovascular endurance), and .85 (body composition) which indicated acceptable to excellent internal consistency among items within each domain.
Construct Validity
Spearman correlations between SRFit domain summary scores and the overall scores for the SF-36, IPAQ, and Older Adults' Desire for Physical Competence scale are presented in Table 3 . As expected, SRFit domains other than body composition were positively correlated with other survey measures and the SRFit survey body composition domain negatively correlated with other survey measures. Correlations between the SRFit survey and the SF-36 and correlations between the SRFit survey and the Older Adults' Desire for Physical Competence scale were higher in each fitness domain than were correlations between the SRFit survey and the IPAQ. Generally, however, correlations were in the moderate range (0.28 to 0.72) with the exception of the body composition domain which had correlations more toward the low range (−0.23 to −0.29). Correlations were in the anticipated direction and demonstrated construct validity.
Test-Retest Reliability
ICC results for the SRFit domains are also presented in Table 3 . ICC values ranged from 0.79 to 0.93 for the summary scores of each of the five fitness domains indicating acceptable test-retest reliability.
Discussion
This study compared the SRFit survey with other existing survey instruments expected to correlate with physical fitness based on published models. Consistent with our publication of survey development, 9 the internal consistency and concurrent validity of the survey remained acceptable to excellent in this larger sample of physically and socioeconomically diverse participants. Correlations between all physical tests and summary scores from the corresponding SRFit domain either improved or remained excellent when compared with the previous research using the SRFit survey.
Construct validity was as hypothesized. Correlations were modest and positive between SRFit domains and each of the major constructs of the Morey fitness and disability model 10 and the physiological attributes described in the Pettee Gabriel framework for physical activity. 11 Included in these models are cardiorespiratory fitness, morphological factors (body composition), motor ability, muscular performance (strength, endurance, and flexibility), and multiple behaviors related to physical activity. Most are constructs measured by SRFit and all are factors included in the SF-36 and the Older Adults' Desire for Physical Competence scale. Both measures correlate with SRFit. These constructs are not part of the IPAQ which may explain why correlations between the SRFit survey and the IPAQ were lower. Test-retest results for the SRFit survey were excellent. To our knowledge the SRFit survey is the only survey that measures all health-related fitness domains.
Primary care is the site where health care is coordinated for most people. 24 The primary care provider is influential in patient lifestyle choices including the decision to achieve or maintain physical fitness. While the Rikli and Jones Senior Fitness Test was developed to assess physical fitness outside of laboratory settings (eg, health care clinics, community centers, or fitness centers), it requires delivery from someone who is trained to administer the test. Space and equipment to perform the tests also are required. All SRFit study participants completed the survey in less than ten minutes without the additional need of space or equipment for fitness assessments. The SRFit survey may be a useful alternative when such resources are unavailable. Some patients and primary care providers may equate fitness with cardiovascular fitness only. The SRFit survey would provide a prompt to realize fitness is comprised of multiple other, important domains. In the primary care setting, the SRFit survey could allow the health care provider to meet the IOM's recommendation of regular assessments 5 while giving patients tailored information regarding fitness.
Limitations
The eligibility criteria required participants to self-report they were able to stand up from a chair and return to a seated position without assistance and that they had normal range of motion in the wrist and elbow joints. Chair Stand Test values ranged from 0 to 36 and Arm Curl test values ranged from 0 to 29 indicating that one participant was unable to do these movements at the time of the test. In a sensitivity analysis results were nearly identical indicating that correlations were not driven by low values. All values are included in our analyses because it gives a true representation of our sample's physical diversity.
While the battery of physical tests contained in the Senior Fitness Test have been validated with gold standard physical fitness measures, 14 the Senior Fitness Test is not a true gold standard measure. With the exception of the BodPod measurement for percent body fat, measurement of criterion validity in this way was beyond the scope of this cross-sectional study. Establishment of criterion validity will be important in future studies.
The current study demonstrates SRFit survey reliability as well as construct and concurrent validity. Initial work with the survey suggests it is a useful tool to evaluate current healthrelated fitness levels among moderately to low fit individuals who are 40 years of age or older. However, 201 is a modest sample size and the survey may not be appropriate for people who are younger or are in higher fitness categories. A larger sample would be necessary to identify differences among subgroups. Furthermore, participants were recruited from a single urban U.S. location and English language proficiency was a requirement of participation.
Conclusions
The SRFit survey requires 10 minutes or less to complete and shows internal consistency and test-retest reliability. SRFit survey items show validity in reference to all physical fitness measures and in reference to surveys of theoretically related constructs. Future work will involve comparisons between subgroups (eg, race, age, and sex) and evaluating the survey's predictive validity in terms of health outcomes and health services use.
Physical fitness is an important indicator of overall health. Achieving or maintaining physical fitness levels also reduces the development of several comorbid conditions as well as all-cause mortality. 25, 26 For decades there has been a need to identify accurate and reliable, yet inexpensive measures of physical fitness for population-based research. More recently, it has been recommended that primary care providers assess physical fitness as part of a regular office visit to improve patient participation in exercise programs and positively influence their physical fitness and overall health. 27, 28 There is support in the literature for continued use of self-report instruments to inform research related to the influence of physical activity on health. 29 An inexpensive tool that is easy to administer and takes little time to complete would be useful for provider assessment of physical fitness (a major outcome of physical activity). The SRFit survey is a simple and inexpensive tool that could be used in clinical care as well as in physical fitness research. Table 3 Correlations Between Survey Scores and SRFit Summary Scores, and Intraclass Correlation Coefficient 
